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This species occurs in the Upware deposit, and also in the con-
glomerate bed near Potton; in the former the specimens are cal-
careous, in the latter ferruginous. Calcareous casts of the interior
also occur at Upware.
By its remarkable form, this species is easily distinguished from
all other Cretaceous Terebratulee.
I have great pleasure in naming this fossil after my friend W. S.
Dallas, Esq., F.L.S., etc,
DESCRIPTION OP PLATE XIX.
Fig. 1. Terebratula Dallasii from near Potton.
2. Terebratula Dallasii, from near Upware.
la & 2o. Dorsal aspect of shell.
14 & 24. Side view of same.
le & 2e. View of anterior margin of valves.
3. Waldheimia Woodwardii, from near Upware.
3a. Dorsal aspect of shell.
84. Side-view of same.
3e. View of anterior margin of valves.
Zd. Ditto, cast of interior, from the same place.
4. Waldheimia Duvidsonii, from near Upware.
4« & 4c. Dorsal aspect of shell.
44. Side-view of same.
id. View of anterior margin of valves.
V . — O N THE FERRUGINOUS SANDS or BUCKINGHAMSHIRE, WITH
EEMAEKS ON THE DISTBIBUTION OF THE EQUIVALENT STBATA.
BY J. MOKEIS, F.G.S.
fTVHE coarse ferruginous sands at the base of the Cretaceous
X series, in the counties of Bedford and Cambridge, have of late
years attracted considerable notice, not only as sources of iron ore,
but also of phosphatic matter. To these deposits the attention of
geologists has been directed, and among other valuable papers,
may be mentioned some by Messrs. Seeley and Walker,1 who have
treated of their general physical characters, and also of their in-
teresting fossil contents. It may be useful to some of the readers
of the GEOLOGICAL MAGAZINE, who are interested in tracing out the
range of this deposit, and the peculiar conditions under which it
was accumulated in some parts of the area, to point out briefly its
characters and contents in the adjoining county of Buckingham ;
i.e., around Aylesbury*: more especially so, as these sands have been
considered to be partly equivalent in time, or the marine conditions
of the Wealden and Purbeck strata.
These beds vary slightly in mineral character in the district to be
noticed; the most marked or predominant feature being, however,
1
 Ann. and Mag. Nat Hist., Ang., 1866; July, 1867. GEOL. MAO., Vol. IV.
p. 199. Ann. and Mag. Nat. Hist., July, Nov., 1866 ; Aug., 1867. Brodie, GBOL.
MAG., Vol. I I I . p. 153. Walker, Brit. Assoo. Dundee, Sept, 186T. See also
Original Article IV. in this number of the GEOL. MAO.
2
 A part of this district being uncovered by Drift or Boulder-clay, good sections of
the Lower Greensand, Purbeck, Portland, and Kimmeridge clay may be seen, and a
little to the north, in the railway cutting, the Oxford clay. See " General Sketch of
the Geology of Hurt well," London University Magasinn, June, 1856, p. 102.
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a more or less thick deposit of coarse ferruginous sand, with inter-
calated bands, or irregular concretions of ironstone, for the ex-
traction of which this bed has been extensively worked in many
places, and its general characters and contents more fully made
known.
It was from these sands, in the neighbourhood of Leighton, that
the specimens of Cycadiles Yatesii, described by Mr. Carruthers,1
were obtained, associated with coniferous wood; but no other fossils
have been met with to my knowledge, although near there—at
Linslade—casts of Nucula and other marine shells were found. In
a south-westerly direction these beds are not so thick, and are seen
capping the hill-tops, the intervening portions having been removed
by denudation. Thus, around Aylesbury, at Hartwell and Stone,
these sands overlie the Purbeck and Portland beds, but in a southerly
direction have been removed over a considerable area, until their
equivalents are again seen at the surface near Bishopstone, beyond
which they are covered by the G-ault and Upper Greensand; these
again dip under the Chalk strata of the Chiltern Hills, which form
a portion of the fine chalk escarpment overlooking the country to
the north. The Upper Chalk is again covered by the Tertiary
strata, which in some places, as at Hampden, is a hard sandstone,
and silicious flinty conglomerate, identical with the so-called " Druid
Sandstone," or " Sarsen-stone,"—very durable, and which has been
worked for building and road-stone, and largely used for the foot-
ways at Aylesbury, and in Hartwell grounds.8
Dr. Fitton, in his able memoir, " On the strata below the Chalk,"3
carefully described the district around Hartwell, and gave a full
account of the sections then exposed, since which time (1827) some
sections have been enlarged, and other pits opened, so that a few
additional facts have been obtained, but which do not invalidate the
conclusions arrived at by Dr. Fitton; thus, for example, the ferru-
ginous or Lower Greensand has been found to contain fossils, not
known at that time, from this locality. It is to these sands that this
brief notice is more especially directed, reserving for a future time
some remarks on the PuTbeck and Portland beds of this district.
These sands and associated beds are well seen in four or five pits
around Hartwell, as well as along the Dinton road, and at the brick
works between that village and Haddenham, and also further west,
at Thame, Hazeley, and Brill. At the red sand pit, not far from the
Bugle Inn, an opening exposed about six feet of the sands overlying
a partly irregular surface of one of the Portland beds. The sands
are coarse, highly ferruginous, containing ochreous concretions, and
many quartz pebbles (which at one time were specially collected), as
well as many more or less rounded but large pebbles, consisting
of different materials, as quartzite, lydian stone, and others, evidently
originally derived from the older rocks. At the base of these sands,
1
 GEOL. MAO., Vol. IV. p. 199. H . IX.
3
 Blocks of this stone, known as Hampden stone, have been extracted five or six
feet in length, and used as ornamental stones, or rude pillars, as at Hartwell Park.
3
 Geol. Trans., 2 ser., vol. 4, p. 285 et seq. See also JEdes Hartwelliana.
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but not in situ, are blocks of compact brown sandstone, containing
casts of Unto (TJ. GavMeri?) Cyrena, Paludina, and traces of plants.
The sands themselves contain impressions of shells as Lima undata
Desh., Pecten distriatus, P. Cottaldinus ? Exogyra sinuata, Bhynchonella
antidichotoma, Ostrea macroptera, Spondylus, Teredo and Pholas (Pho-
ladidea)1 CornueUiana. Many Foraminifera, Eotalina, etc., some
small corals and Bryozoa, and large pieces of coniferous wood, in
some decomposed portions of which casts of a boring shell were
observed; no phosphatic nodules were noticed, or fossils derived
from other strata, except the Freshwater sandstone above noticed.
These sands may be traced in part of Hartwell Park. At Lock's
pit,8 on the Thame road, just beyond the Hartwell grounds, a
section from five to twelve feet deep, presented, in the lower part,
fawn-coloured sands, with thin darker, sometimes carbonaceous,
layers, very irregular, overlain by sandy clays and impure fuller's
earth and coarse sands above, but no fossils. Further on the road,
at the white sand-pit, a better section was exposed, consisting, in
descending order, of coarse ferruginous sand, sandy clay, fuller's
earth, shaley clay and grey sand, large lenticular, but not continuous,
masses of pisolitic hydrated oxide of iron, reposing on an uneven
surface of white sand, containing large irregular hard siliceous
concretions, assuming very grotesque forms called 'bowel-stones,'
this sand is about 20 feet thick.3
Beyond Stone Church, opposite the Vicarage, and near the wind-
mill, large excavations have been made for some years past, showing
the coarse ferruginous sands and associated beds, but not so definitely
as at the white sand-pit ;* and extensive openings on the right of
the road from Stone to Eythorpe, exhibit similar white ferruginous
and coarse sands. Some years since, during the progress of the
excavations in the sand-pit, and along the road opposite the vicarage,
human remains and various implements were found, affording evi-
dence that this spot was used as a burial-ground during the Koman
1
 This appears to be a variety of P. CornueUiana, d'Orb, and is probably identical
with the P. Ballast, Walker; a similar form occurs at Farringdon, and at Seend,
in "Wiltshire.
2
 In going from the ' Bugle' to this section, we first observe the large stone-pit of
Purbeck and Portland beds, uncovered by sands, which only set in as we ascend the
hill towards Stone.
3
 These concretions were used as ornaments in the neighbourhood. A large
number may be seen built into the wall of Hartwell Park, as well as fine specimens
of Ammonites giganteus : the wall itself is of Portland stone, from the adjacent quarry,
and the date of building picked out with the Hampden stone. The sand has been
extensively worked, and sent to Birmingham for glass making, the finer and whiter
portions have realized II. 1*. a ton, and other portions about 8s. to 12s. per ton.
Large globes and prisms of glass, made from this sand, are in the Hartwell Museum.
* The following section was formerly exposed:—
Coarse sand and pebbles 4 feet.
Ferruginous sandstone and rock 6 inches.
Imperfectly stratified clay (fuller's earth ?) 4 inches.
Ferruginous sand 1 foot.
Grey sandy clay 1 foot.
White and grey sand, wavy and irregular, with carstone and
ironstone 8 feet.
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occupation of Britain. An account of these discoveries was commu-
nicated by Mr. Akerman to the Society of Antiquaries in 1851.
These sands occupy a considerable area on the top of the hill near
Stone, being about one quarter of a mile from north to south, and
about three quarters of a mile from east to west. From their area,
their ready permeability to water (having been estimated to yield
about 40,000 gallons of water per day), and the geological condi-
tions of the underlying strata, they are important as an available
source of water-supply, the capabilities of which for that purpose
were first pointed out by Dr. Millar, F.G-.S., in 1854, after the
failure of a well, 500 feet in depth, sunk in the Bucks Asylum
grounds, through the Portland and Kimmeridge beds into the Ox-
ford clay. Acting upon his suggestion, that this body of sand would
always contain a sufficient store of water, the Asylum has since
that time derived its chief supply from this source.1
During some excavations for drainage in the adjacent grounds at
a lower level, and probably corresponding to the base of the sands
at their junction with the Purbeck strata, masses of ferruginous
sandstone with TJnio and Paludina were found similar to those in
the red sand-pit. At nearly the same horizon, near Stone Church,
many specimens of Endogenites erosa were found by the Eev. Mr.
Lowdnes and myself, indicating, as I believe, the former existence of
the Wealden beds over this area, subsequently removed by denuda-
tion previous to or during the deposition of the sands above, and
disproving to some extent the notion that these sands are the
equivalents in time of the "Wealden and Purbeck strata.
Having shown that these sands, containing fossils of the Lower
Grreensand, and at some points freshwater shells near their base,
sometimes overlie the Purbeck and Portland beds with an indication
of the Wealden, it may be interesting to trace the equivalent strata as
they range to the north-east or south-west of this district, and com-
pare the mineral character in different localities as given by various
authors.2
The sands trend north-westerly from Aylesbury, through Bedford
and Cambridge into Norfolk, where, under the name of " Carstone,"
they underlie the red chalk and cretaceous beds, as is well seen at
Hunstanton. At Potton,3 in the former county, many fossils and
phosphatic nodules have been obtained, and at Woburn, in the same
formation, fuller's earth has long been worked.4
At Upware, in Cambridgeshire, these beds have recently been
shown to be fossiliferous, containing many species of Terebratula
1
 Special report in reference to the supply of water for the Bucks Lunatic Asylum,
1866, p. 17. Mr. Prestwich remarks " that the effective permeable beds of the Lower
Grreensand are 200 feet thick, that they occupy an area above and below ground of
4,600 square miles, that a mass of only one mile square and one foot thick will hold
more than 60,000,000 gallons of water, and some idea may be then formed of the
magnitude of such an underground reservoir."—" Water-bearing Strata," p. 179.
1
 Dr. Fitton, Geol. Trans., Vol. iv. p. 285, el seq. Holloway, Phil. Trans. 1723,
Vol. xxxii. p. 419. Prestwich, Water Bearing Strata, p. 8S.
3
 Seeley, Ann. and Mag. Nat. Hist., Aug. 1866. Walker, ibid., Aug. 1867. Brodie
GEOL. MAG., Vol. III . p. 153.
* Conybeare and Phillips, Outlines, p. 138. Fitton, Geol. Trans., Vol. iv. p. 294.
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and sponges, some similar to those at Farringdon, and also rolled
specimens derived from older rooks, my friend, Mr. Huddlestone,
F.G.S., has shown me a fine series collected from this bed.1
At Ely and Haddenham these sands rest on the Kimmeridge clay.*
Further northwards, in Lincolnshire, a change takes place in the
mineral character of the beds, presenting somewhat an approximation
to the southern type. Mr. Judd3 has described the strata, overlying
probably, the Oxford clay, near Market Easen and Tealby, to
consist of—
1. Upper ferruginous sands, non-fossiliferous, twenty feet thick.
2. Tealby series, alternate beds of sandy clay and limestone, with
many fossils, forty to fifty feet.
3. Lower sand and sandstone, with few fossils, thirty to forty feet.
A somewhat similar arrangement of the strata below the Red
Chalk in Lincolnshire, was proposed by Mr. Conybeare, in 1822, viz.
1. Quartzose, ferruginous, pebbly sand, from eight to ten yards.
2. Calcareous clay, containing beds and concretions of Oolitic lime-
stone, from twelve to fourteen yards.
3. Granular quartzose sandstone and sand, varying from dark-brown
to light-grey, and containing shells, considerably thicker
than the two former beds.
These beds rest on strata of argillaceous shale, which appear to
belong, in part at least, to the Oxford clay.4
Crossing the Humber the equivalents of these beds pass under
the Wolds, and again reappear at the well-known section of Speeton,
long ago described by Professor Phillips, in which the mineral
character again differs from that of Lincolnshire and Bedfordshire.
This is the most northerly extension of the Lower Cretaceous rocks,
which here are considered to overlie the Kimmeridge clay.
In a westerly and south-west direction from Aylesbury the Lower
Greensand may be traced, but not always continuous, at Brill*
1 Walker, GEOL. MAG., Tol. IV. p. 309.
2
 Sedgwick, Lecture on the strata near Cambridge, Dec, 1861, p. 21.
3
 Quart. Journ. Geol. Soc. vol. xxiii. p. 243. In the year 1869, during a visit to
Mr. Morel, at Bayons Manor, I traced out, with Mr. T. J. Smith, F.G.S., of Hull,
the characters of the Lower-green Sand around Tealby, from Hainbam to Caistor,
and pointed out the existence of the pisolitic iron ore then unworked at Walesby,
and arrived at, the conclusion that these beds and their fossils, as w*ll as those at
Speeton, should be carefully compared with the Milsthon and Milsconglomerat of M.
Germany (Hanover), and not with the Portland, as suggested by a geologist. I col-
lected many fossils, such as the large Peeten, Ancyfoceras, Trigonia, Belemnites, etc ,
some of which are now in the British Museum. A general sketch of the geology of
the locality mentioned was given in the introductory lecture that I had the pleasnre
of giving at the opening of the Tealby Institute (Nov. 29, 1859), established by the
late Tennyson D'Eyncourt, Esq. I subsequently examined, in company with Mr.
Prestwich and Mr.'S. Sharp, the district around Spilsby and Horncastle, etc., and
found in the sands at the former place specimens of Coniferous wood with Teredo
borings and also phosphatic nodules. Mr. R. Godwin Austen considered the Speeton
clay to be the representative of the Hilsthon (Proc. Geol. Soc. vol. iv. p. 196). See
also Roemer, Die Versteinerungen des Norddeutschen, Kreidegebirges, Hanover,
1840.
* Outlines of Geology, 1822, p. 164.
6
 Fitton, Geol. Trans., Vol. iv. p. 280. Estuarine sands with Faludina, Brodie,
Quart. Journ. Geol. Soc, Vol. xxiii. p. 198.
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(where fresh-water shells are found), Thame, and Shotover Hill; a
good section is here seen with the intercalated ochre beds, and at
this latter locality fresh-water shells, as Unio, Paludina, etc., have
been observed in the sands overlying the Portland by Mr. Jelly,
Mr. Strickland, and Professor Phillips.1 The rich fossiliferous sands
of this series, overlying the Coral rag, are well known at Farring-
don,a and they may be seen at Swindon, above the Pur beck, Locks-
well Heath (rich in fossils) above the Calcareous Grit, at Boade,
with Nucula, and at Seend, overlying the Kimmeridge clay; at the
latter place the ferruginous sandy beds have been worked for iron
ore, they contain fossils, and at one spot the cavities, formed in the
Kimmeridge clay below by the boring molluscs of the period (Lower
Greensand), are well seen, proving that the Kimmeridge beds must
have formed the sea-bottom during their accumulation.
Mr. Conybeare, in 1822, describes the beds at Seend as being a
pudding-stone, composed of rounded quartz, whose cement is silioious
with a calyx of iron, containing ore formerly in much request for
the furnace and the forge; and forming the materials whence the
ancient Britons wrought their Quernstones.3 Further south the
sands are but faintly seen in the vale of Wardour, overlying the
Purbeck and Portland beds, and their equivalents are again recog-
nised at Eidgway, near Weymouth.
These beds may be traced eastward from Weymouth, at many
points, as at Lulworth, Worbarrow, and Swanage bays, and on to
the Isle of Wight, separating the Wealden and Purbeck from the
middle cretaceous rocks. The fine sections of the Isle of Wight,
rich as they are in fossils, present, however, different mineral cha-
racters from their more eastern and northern representatives, consist-
ing mostly of coarse and fine sands, shales and clays, and little
limestone, in fact chiefly arenaceous and argillaceous deposits.
Around the wealden of Kent, Surrey, and Sussex, the Lower Green-
sand strata are extensively developed, but vary in their mineral
characters; thus from Eeigate, westward, although presenting a
triple subdivision, the beds are chiefly arenaceous and argillaceous;
between Eeigate and Bletchingley the intercalated mass of fullers
earth occurs,* which, according to Mr. Meyer,6 belongs to the Upper
or Folkstone series, and is almost on a level with the Bargate-stone
of Godalming, the latter, according to Dr. Fitton, being the equiva-
lent of the calcareous beds of Kent. From about this point the
limestones known as the Kentish Bag6set in, and are more or
less worked, throughout their continuous range, to Hythe, as at
1
 Fitton, Geol. Trans., Vol. iv. p. 275. Phillips, Journ. Geol. Soc, Vol. xiv.
p. 236.
2
 E. A. Godwin Austen, Quart. Journ. Geol. Soc, Vol. vi. p. 464. D. Sharpe,
ibid., Vol. x.
 p . 176.3
 Outlines, p. 142.
• Cpnybeare and Phillips, Outlines, 1822, page 152; Fitton, Geol. Trans, vol. ir.
p. 141.
• See GEOL. MAO. 1866. Vol. I II . p. 15.
• This valuable building stone was extensively used in early Ecclesiastical archi-
tecture, and is now largely worked for the building of most of the modern London
churches and for other purposes.
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Seven Oaks, Maidstone,1 Boughton, and near Ashford, etc. The
coast line from Hythe to beyond Folkstone harbour, exposing, as is
well known, a fine section of the Lower Green sand series.2
From the foregoing brief remarks it will be seen that the Lower
Green-sand strata vary in their mineral characters, when traced over
the British area, thus the limestones of the eastern part of the
Wealden districts are wanting in the western part, as well as in the
Isle of "Wight, where arenaceous and argillaceous beds predominate.
On this point Mr. Meyer and Dr. Fitton have made some sug-
gestive and valuable observations.3 So also on tracing them from
Dorset to Yorkshire, they chiefly consist of ferruginous sands, and
sandstones, which in Lincolnshire are intercalated by sandy calca-
reous beds, called ' greystone,' and still further north at Speeton, are
represented by argillaceous strata. Further, it may be observed
with regard to their position that, in Southern England, these beds
always directly overlie the Wealden beds, whilst as they trend from
Dorset to Yorkshire, they are found lying upon either the Purbeck,
Portland, Kimmeridge, Calc grit, Coral rag, or Oxford clay, some of
which from the evidence aiforded by the boring mollusca, must have
remained for a period uncovered by the now overlying sands.4
That a certain amount of denudation took place prior to the deposi-
tion of the Lower Green-sand, in the northern area, is, I think,
evident,6 but that the Purbeck and Portland strata ever extended far
beyond their present limits is not so probable, as they may have
thinned out in that direction, a point to which I may again refer,
when treating of these formations as they occur in Bucks.
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Dr . Eober t Chambers—Notice of an " E s k e r " a t St. For t .
1
 From the quarries of this stone belonging to Mr. Bensted of Maidstone, the fine
specimen of igiumodon Mantetti, now in the British Museum, was obtained in 1834.
2
 Fitton, Geol. Trans, vol. iv. plate 8.
3
 C. J. A. Meyer, "On the Correlation of the Cretaceous Rocks of the South-east
and "West of England," GEOL. MAG. vol. iii. Jan. 1866; Fitton, " Comparative re-
marks on the Sections below the Chalk at Hythe, Kent, and Atherfield, Isle of
Wight, Geol. Journ. vol. i. p. 179, May, 1844. Dr. Fitton shews that the prominent
points of difference between the sections of the Kentish coast and the Isle of Wight,
are considerable variation in mineral composition,—the almost total absence of Lime-
stone at Atherfield, and the greater thickness of the Lower Green-sand at this latter
place (by 346 feet) than at Hythe.
4
 Where the " Tourtia," or part equivalent of Lower Green-sand, in Belgium,
overlies the denuded surface of the contorted beds of Palaeozoic limestone, numerous
borings of mollusca may be seen, as at Montigny-sur-roc and other places.
5
 The former existence of the Upper Wealden strata, in the interior of England, is
rendered probable by the erosion of the Purbeck beds, in many places, where the
Lower Green-sand comes in contact with them. Fitton, Geol. Trans., vol. 4, p. 325.
See also Mr. Walker, An. Mag. Nat. Hist., August, 1867.
